This paper aims at investigating the important factors affecting Cambodia's trade flows to major 20 trading countries from 1994 to 2004. The analysis employs a gravity model with some modifications. Assuming that other factors are constant, the results indicate that the trade flows significantly depend on the economic sizes of both the exporting and importing countries and Cambodia appears to trade more with neighboring countries. In addition, the tests also detect the significant negative impact of exchange rate volatility on the trade flows as well as aggregate exports; however, there is little evidence that the depreciation of Cambodia's currency, the riel, affects its exports. Nonetheless, the tests using sub-period samples suggest that the positive impacts of bilateral exchange rate depreciation are found significant in sub-period I (1994-1998), but not in sub-period II (1999II ( -2004. Finally, the paper also shows consistent findings that ASEAN membership play little role in boosting trade flows in the region; however, the results in sub-period II suggest that ASEAN membership helps improve border trade which suffered from Asian financial crisis.
1. Introduction
Cambodian trade flows
In the South-East Asia is Cambodia, one of the developing countries, which completely transformed from a centrally planned to a free-market economy in 1993 a few years after the end of the cold war. Prior to the Paris Peace Accord of 1991, Cambodia faced an economic slump with high inflation and severe exchange rate depreciation due to the creation of money to finance budget deficit (IMF, 2004) 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 The empirical results detect the significant explanatory power of the economic sizes of exporting and importing countries. In addition, the findings indicate that Cambodia's trade depends on the geographic location of the partners. A farther distance 2 For theoretical explanations, see Krugman and Obstfeld (2003) . Empirically, De Grauwe (1988) , Dell' Ariccia (1999) , and Frankel and Wei (1994) investigate that relationship between trade flows and exchange rate volatility, Cheong (2004) examines the risk of exchange rate fluctuation on imports, and Baak (2004) and Baak, Al-Mahmood, and Vixathep (2003) test the impacts of exchange rate risks on exports. 3 Neak (2005) does not examine the impacts of exchange rate uncertainty on trade due to the dollarization of the Cambodian economy. means higher transportation costs, discouraging trade while the bordered countries seem to trade more. However, there is little evidence to prove the negative effects of exchange rate risk on trade as well as the positive relationship between exchange rate depreciation and exports. At the same time, the ASEAN membership seems not to show satisfactory results.
The paper is organized as follows: section 2 presents the models employed in this study. The estimation results are discussed in section 3, and section 4 finally summarizes the findings as well as policy recommendations.
Model specifications and data

The gravity models
In the present paper, two different regression equations, the traditional gravity equation and the unilateral exports equation, are estimated using a pooled OLS model and a random-effects model. In suspicion that the pooled OLS model suffers from omitted variable bias, the random effects method is employed to capture the unobserved factors (country-pair specific component) in the models as the data contain a pool of 20 crosssections over a period of 11 years. 4 However, under random effects method, the unobserved factors are made up in the error term and assumed to be uncorrelated with any of the independent variables; thus, the Generalized Least Squares (GLS) estimation is applied.
The traditional gravity model
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The traditional gravity model estimated in this paper is specified as follows: The fixed-effects model is not performed because including the geographic indices, DIST ci and BORD ci generates a near singular matrix problem. 5 Different from the models employed by Baak (2004) , Dell' Ariccia (1999) , and Frankel and Wei (1994) , the model allows for the different effects of the economic sizes of both importing and exporting countries.
where the subscripts, c and i, stand for Cambodia and her trading countries, respectively, and the subscript, t, denotes time. EXP cit is the real exports from Cambodia to countries i at time t, while EXP ict is the real exports from countries i to Cambodia. GDP ct and GDP it are the real GDP of Cambodia and countries i, respectively. VOL cit denotes the real exchange rate volatility which is defined as the annual standard error of the log value of the monthly bilateral real exchange rates. DIST ci and BORD ci represent geographic indices which are, respectively, defined as the distance measured between Cambodia and country i, and a dummy indicating whether Cambodia and country i share a common borderline. 
The unilateral exports model
The unilateral exports model is mainly to investigate the major effects on Cambodian exports. Therefore, this model puts the exports from Cambodia to each of the partners as the dependent variable. By doing so, the depreciation rate of Cambodia's currency value against the currency value of the importing countries can be included as one of the independent variables. The equation also controls for the exports of Cambodia to North America and Europe. Accordingly, the model is specified as the following:
6 Countries sharing borders with Cambodia are Vietnam, Thailand, and Laos. However, Laos is not included in the sample. where DEXR cit is the depreciation rate of Cambodia's currency value against country i' s currency value at time t, and AMER is the dummy for countries belonging to North America, while EURO is the dummy for European countries. The denotation of other variables is the same as in section 2.1.1.
The correlations among variables are reported in Appendix A to check multicolinearity problems.
The variables
The calculation of these variables follows the work of Baak (2004) .
Real exports: The real exports from Cambodia to country i and from country i to Cambodia is defined as follows:
where EX cit and EX ict denote, respectively, the annual nominal exports of Cambodia to country i and of country i to Cambodia; and USGDPD t is the U.S. GDP deflator.
Depreciation rate of real bilateral exchange rate: This variable is computed as follows:
where EXR cit is the real annual bilateral exchange rate; E cit is the nominal annual bilateral exchange rate; and CPI it and CPI ct are the consumer price index of country i and Cambodia, respectively. 
Expected signs of the coefficients
The real GDPs are used to proxy for the economic sizes of the countries; hence, if real GDP increases, countries seem to export more or import more. That is, trade between the countries rises, so the coefficients of real GDPs in both traditional gravity model and unilateral exports model are expected to be positive. Blanchard (2003) asserts that the real exchange rate represents the price of foreign goods in terms of domestic goods; thus, the depreciation of the domestic currency makes domestic goods relatively cheaper, leading to an increase in exports due to higher foreign demand. So, the variable for the depreciation rate (DEXR cit ) is expected to have a positive coefficient in the unilateral exports model. However, the expected sign of the coefficient for bilateral exchange rate volatility is ambiguous. Although the exchange rate volatility has been treated as a tradediscouraging risk 8 in several empirical studies (Baak, 2004) , various researchers have reached inconclusive findings over the effects of exchange rate volatility on trade growth. Krugman and Obstfeld (2003) relationship. In conclusion, the impacts of exchange rate volatility on trade or exports also depend on the choices of regions and model specifications. Thus, the volatility coefficient can be negative, positive or insignificant in both models.
7 Appendix B shows the distance between Cambodia and each of her trading partners in miles.
The distance between the trading partners is used as a proxy for transportation costs. Higher transportation costs reduce the volume of trade or exports. So, the coefficient for distance is expected to be negative. In addition, the countries sharing a border may have more trading opportunities; thus, the expected coefficient sign for BORD ci is positive. Also, because countries belonging to the same economic association may boost the trade, Cambodia joining ASEAN is expected to increase exports to other member countries. In other words, the positive sign is expected in both traditional gravity model and unilateral exports model.
The inclusion of continent dummies is to control for the trading activities of
Cambodia with countries in those specific continents under special conditions. The use of these dummies also aligns with an attempt to control for Cambodian exports under Most Favored Nation (MFN) and Generalized System of Preferences (GSP) status. Both dummy variables are expected to carry positive coefficients.
Estimation results
The results of the traditional gravity equation are presented in Table 1 for the simple pooled OLS model and in Table 2 for the random-effects model. The cross-section standard error and covariance are calculated using White method to correct for heteroskedasticity. To clearly examine the trade patterns of Cambodia prior to and after being admitted to ASEAN, the present paper divides the whole period sample into two The results of the random-effects model are similar to those of the pooled OLS model which was presented in Table 1 . On the other hand, the impacts of exchange rate volatility are likely to vary over time although the coefficient is found to be significantly negative in the whole period sample. The results of the sub-period samples indicate that a higher volatility of Cambodia's currency value reduces the trade volume in sub-period I, but the effects become significantly positive at the 10 percent level in sub-period II. This may result from the endogenous behavior of the National Bank of Cambodia (NBC) which was determined to stabilize exchange rate after the Asian financial crisis. Dell' Ariccia (1999) points out that if this is the case, the endogeneity of exchange rate volatility would produce biased estimates in the OLS method. Nonetheless, considering the higher R-squared and adjusted R-squared in the simple OLS model, it is not likely believed that incorporating the random effects in the estimation may give better estimates. One more point noticeable from Table 2 is the negative coefficient of ASEAN which turns to be significant at the 1 percent level in the whole period sample. This negative sign does not necessarily mean that joining ASEAN discourages trade. This may be due to the fact that trade with ASEAN countries during post-ASEAN period is not significantly larger than during pre-ASEAN period. This was also accompanied with a dramatic decline of trade with ASEAN from 1997 to 2000 (see Figure I) , as the result of the Asian financial crisis.
Additionally, the coefficient of ASEAN membership is statistically significant at Regardless of the estimation methods, the results provide evidence that Cambodia's foreign trade significantly depends on the economic sizes of the countries.
Holding other factors unchanged, trade is likely to increase by about 3 percent with a 1 percent rise in Cambodia's GDP while only an approximately 0.6 percent increase is acquired with a 1 percent rise in the partner's GDP (see the whole period sample of Table   2 ). It is also indicative that the exchange rate volatility may matters; if not during the whole period, the negative impact is statistically significant prior to ASEAN membership.
In addition, the geographic power is found to play an important role in determining the trade flows. That is, Cambodia seems to trade more with the bordered countries and less with the distant countries. Finally, the results also indicate that the ASEAN membership seems not to be an advantage, especially with non-neighboring ASEAN countries. Its effect may only substitute for the effects of the geographic power, sharing a borderline. Table 3 and 4 show the estimation results of the unilateral exports models for pooled OLS and random-effects models, respectively. Similar to the estimations of the traditional gravity model, the results are reported with White's heteroskedasticity correction; and sub-period samples are estimated for the same purpose. The results of the pooled OLS model for the unilateral exports model provides consistent signs and significant estimates of the same variables similar to those obtained in the traditional gravity model. Interestingly, the coefficient of exchange rate depreciation is found to be insignificant in the whole period and sub-period II, but it is significantly positive at the 5 percent level in sub-period I. This may imply that the bilateral depreciation of Cambodian currency boosted Cambodian exports prior to the Asian financial crisis or ASEAN membership gained while the effect has disappeared after then. Additionally, the continent dummies are positive and statistically significant at the 1 percent level, regardless of the sample periods. Again, regardless of the sample periods, the exchange rate uncertainty is found be negatively correlated with exports in the OLS estimation; nevertheless, the sign turns positive and insignificant in the whole period and sub-period II in the random-effects estimations (see Table 4 ). Hence, this is further evidence that the effects of exchange rate volatility may depend on time if random effects method is more efficient. The significance of geographic power and the sign of ASEAN membership have similar implications as mentioned in the results for the traditional equation.
As mentioned by Baak (2004) , export is one of the components in GDP; hence, including Cambodia's GDP as an independent variable may result in the regressions to suffer from the causality problem. To correct for this problem, the present study lags Cambodia's GDP by one year. The results which are reported in Appendix C show that both methods provide similar results to those in Table 3 and 4, except that the coefficients of exchange rate volatility and distance become significant at the 10 percent level in the random-effects model.
Conclusions and policy recommendations
To investigate the determinants of Cambodia's trade flows, this paper has Essentially, the findings suggested that the depreciation of Cambodia's currency, the riel, does not improve exports although the positive relationship was detected before the Asian financial crisis (or pre-ASEAN membership). Further evidence also suggested that the impacts of exchange rate volatility are generally negative. Thus, maintaining stable exchange rate should be more desirable as the depreciation of the riel may deteriorate the economic development, instead of increasing exports.
As an export-oriented economy in which the trading borders has been open since the early 1990s, Cambodia is really in need of sound trade policies to promote its exports as well as economic growth. Albeit the aggregate analysis conducted in this paper can be beneficiary for policy designing or government's preparedness in trade negotiations, disaggregated sectoral analyses are further needed to identify the most favorable sectors.
At the same time, in a dollarized economy like Cambodia where most of the economic transactions can be carried out in U.S. dollars, the study should also consider the fluctuation of the importing countries' currencies against the U.S. dollar instead of bilateral exchange rate.
Appendix A: Correlations among variables 
